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Introduction:  A new concept study was initiated to 
examine the framework needed to gradually develop an 
economical and sustainable lunar infrastructure using a 
public/private partnerships approach. This approach 
would establish partnership agreements between NASA 
and industry teams to develop cis-lunar and surface 
capabilities for mutual benefit while sharing cost and 
risk in the development phase and then allowing for 
transfer of operation of these infrastructure services 
back to its industry owners in the execution phase.  
These infrastructure services may include but are not 
limited to the following: lunar cargo transportation, 
power stations, energy storage devices, communication 
relay satellites, local communication towers, and 
surface mobility operations.  
The public/private partnerships approach for this 
plan leverages best practices from NASA’s 
Commercial Orbital Transportation Services (COTS) 
[1] program which introduced a new affordable and 
economical approach to partnering with industry to 
develop commercial cargo services to the International 
Space Station. Similarly, this concept study, named 
Lunar COTS (Commercial Operations and Transport), 
aims to: 1) demonstrate commercial and affordable cis-
lunar and surface capabilities and services; 2) 
encourage creation of new space markets to share cost 
and risk with industry; and 3) enable development of a 
sustainable and economical lunar infrastructure to 
support lunar science and new commercial ventures.  
The primary goal of the lunar infrastructure 
development is to extend the life, functionality and 
distance traveled of surface mobility missions and to 
reduce cost, complexity, mass and volume of all surface 
missions. Presently, surface mobility or rover missions 
are heavily constrained by power demands, battery life, 
direct line-of-sight communications with Earth, extreme 
thermal conditions, traverse distances, landing 
conditions and 14 lunar day/night cycles. To date, there 
have not been any US surface mission that have 
survived a full 14 lunar day/night cycle primarily due to 
the extreme cold temperatures that exist during the 
lunar night (approx -250C). Therefore, the mission life 
of lunar surface missions is typically limited to less 
than 14 lunar days. The traverse distances are also 
severely limited primarily due to batteries not surviving 
the extreme cold temperatures in dark craters and 
throughout the 14-day lunar night.  
A lunar infrastructure system with power, 
communication and navigation elements as well as a 
self-contained mobility system designed properly will 
have the capability to extend mission life to several 
years by providing power generation, storage, recharge 
and thermal control functions to the surface mobility 
system(s) and other payloads. In addition the 
communication tower will be able to increase 
communication links to the rover systems and not be 
limited to direct-line-of-sight to Earth communications. 
The local navigation aids located on the top of the 
communication tower will also aid the rover systems to 
navigate in dark areas, such as craters, where visibility 
is limited. A mobile infrastructure system will also have 
the added capability to extend the traverse distances of 
the mission to hundreds of kilometers. Therefore this 
new infrastructure system together with surface 
mobility systems have the potential to provide valuable 
and extensive scientific data over several years and 
cover numerous lunar sites over hundreds of kilometers. 
By partnering with industry to develop and own the 
infrastructure services using the COTS model, this plan 
will also result in significant cost savings and increased 
reliability and mission probability of success 
A phased-development approach is also planned 
under this concept to allow for incremental 
development and demonstration of capabilities 
gradually over time. During the initial phase, a small-
scale infrastructure is planned together with small 
mobility systems to collect ground truth data to identify 
valuable resources and assess its composition, 
distribution and accessibility. These data will be 
important not only to the science community but also 
the commercial space community for future planning of 
potential lunar industries. 
This presentation will describe the Lunar COTS 
concept goals, objectives and approach for developing 
an economical and sustainable lunar infrastructure. It 
will also describe the technical challenges and 
advantages of each infrastructure element towards 
supporting future lunar science missions and lunar 
industrialization, such as lunar mining and space 
manufacturing. Finally, the presentation will also look 
forward to the potential of a robust lunar commercial 
economy supporting science missions and lunar 
industries and its potential effect on the next 50 years of 
space exploration 
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Atlas	V 18.8 8.9 0.5	– 1.4
Falcon	9	FT	(Full	
Thrust) 22.8 8.3 0.4	- 1.1
Falcon	Heavy 63.8 26.7 1.5	- 3.9	
Vulcan	Centaur 22 11 0.7 – 1.8
Vulcan	ACES 35 17 1.0-2.7
New	Glenn	2-stage	
vehicle 45 13 0.8– 2.0
Notes
Isp ranges from 285 to 336 seconds for Lander system






















Low Lunar Orbit 
(polar)
TLI burn by Upper Stage








































Launch -15 -115 Minutes
TLI 0 0 Minutes
LOI	Begins 4.5 5.5 Days
LOI	Ends 6.5 7.5 Days
DOI 7.5 14.5 Days
Landing 7.55 14.55 Days























































































Phase 1- Low-Cost Commercial-
Enabled Missions
Phase 2 –Pilot Plant Demo
Phase 3 – Full-Scale Production
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